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LIST OF COMMON ACRONYMS
ACTL AirCraft Time Log
AD Airworthiness Directive
BL Butt Line (Aircraft Coordinate System)
CIC Corrosion Inhibiting Compounds
CPCP Corrosion Prevention and Control Program
DAL Delta Air Lines
DVI Detailed Visual Inspection
EO Engineering Order - a Deltainternal document for modification instructions, based on

an SB, AD, STC, or Delta engineering requirement. EO’sto one or more 727's are
numbered as 4-X XXX X-3.

FS Fuselage Station (Aircraft Coordinate System)

GVI General Visua Inspection

ISA International Standard Atmosphere

KIAS Knots Indicated Air Speed

JC Job Instruction Card (Deltainternal document for routine inspection instructions)
MTOW Maximum Take-Off Weight

SB Service Bulletin

SDR Service Discrepancy Report

Sl Special Inspection - a Deltainternal document for one-time and repetitive inspections

based on an SB, AD, or Delta engineering requirement. SI’sto one or more 727's are
numbered as 4-X XXX X-12.

SRM Structural Repair Manual

SS Structurally Significant Item

SSID Supplementary Structural Inspection Document

TOPP Delta’ s FAA-approved Technical Operations Policy and Procedures manual
WL Water Line (Aircraft Coordinate System)

WS Wing Station (Aircraft Coordinate System)
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ABBREVIATED LIST OF ATA CODES

The ATA filing code below is used for al Delta Engineering paperwork. The second field of

Boeing Service Bulletin numbers are based on these codes, and the FAA’ s Service Discrepancy

Reportsinclude afield for ATA code.

6 Dimensions & Areas

7 Lifting & Shoring

8 Leveling & Weighing

9 Towing & Taxiing

10 Parking & Mooring

11 Placards And Markings

12 Servicing

20 Standard Practices/Airframe
21 Air Conditioning

22 Auto Flight

23 Communications

24 Electrical Power

25 Equipment/Furnishings

26 Fire Protection

27 Flight Controls

28 Fuel

29 Hydraulic Power

30 Ice And Rain Protection

31 Indicating/Recording System
32 Landing Gear

33 Lights

34 Navigation

35 Oxygen

36 Pneumatic

37 Vacuum

38 Water/Waste

45 Central Maintenance System
49 Airborne Auxiliary Power

51 Structures (General)

52 Doors
-00 Generd
-20 Emergency Exit
-30 Cargo
-40 Service
-50 Fixed Interior
-60 Entrance Stairs
-70 Door Warning
-80 Landing Gear

53 Fuselage
-00 Generd
-10 Main Frame
-20 Auxiliary Structure
-30 Plates/Skin
-40 Attach Fittings
-50 Fairings

54 Nacelles/Pylons
-00 Generd
-10 Main Frame
-20 Auxiliary Structure
-30 Plates/Skin
-40 Attach Fittings
-50 Fillets/Fairings

55 Stabilizers
-00 Generd
-10 Horizontal Stabilizers
-20 Elevator
-30 Vertical Stabilizer
-40 Rudder
-50 Attach Fittings

56 Windows
-00 Generd
-10 Flight Compartment
-20 Cabin
-30 Door
-40 Inspection/
Observation

57 Wings
-00 Generdl
-10 Main Frame
-20 Auxiliary Structure
-30 Plates/Skin
-40 Attach Fittings
-50 Flight Surfaces
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EXECUTIVE SUMMARY

The purpose of thisreport is to document the service history and usage of the 727 aircraft chosen for
destructive evaluation. The Subtasks included within Task 2 of the FAA Contract Statement of

Work are:

» Choose aFAR Part 25 certified aircraft near its Design Service Goa with at least 75% of the 16
WFD susceptible structure

* A/C must have awell-documented and accessible service history
» Entire usage in terms of flight types, mix and hours must be known
* Document service difficulty reports, Airworthiness Directives, Service Bulletins, etc.

The Aircraft Information Report documents the results of Task 2, and compiles the history of the
chosen aircraft. The data collected in this report will be used to generate a representative load

spectrum for the analysis and fatigue testing conducted in subsequent tasks within this project.

CONCLUSIONS

» Thehistory of N474DA is accessible and has been compiled in this report.
» Aircraft N474DA isan ideal candidate for the Destructive Examination:
* It meetsall of the requirements for the chosen aircraft listed in the FAA Contract
Statement of Work;
* Itiswell representative of 727 passenger aircraft in service
» There are no damages, repairs, or alterations that adversely affect the planned fatigue
testing or analysis;
* NDT inspections and repairs to the lap joints were not accomplished in service.
* N474DA’ s usage history has two distinct periods:
» Deltadomestic mainline service from 1974 - 1993
» Delta Shuttle service from 1993 - 1998.
» Usage (flight mix, length, and payload) is consistent within each period.
» Thisreport satisfies the deliverable requirement for CLIN 0001b.
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CHAPTER 1. INTRODUCTION

This report supports Task 2 of FAA Contract DTFA03-02-C-00044, the Selection of Candidate

Aircraft. The purpose of this report isto document the service history and usage of the 727 aircraft

chosen for destructive evaluation.

Subtasks included within Task 2 of the FAA Contract Statement of Work are:

Choose a FAR Part 25 certified aircraft near its Design Service Goal with at least 75% of the 16
WFD susceptible structure

A/C must have awell-documented and accessible service history
Entire usage in terms of flight types, mix and hours must be known

Document service difficulty reports, Airworthiness Directives, Service Bulletins, etc.

The Aircraft Information Report documents the results of Task 2, and compiles the history of the

chosen aircraft. That history includes aircraft usage, maintenance records, service difficulty reports,
FAA Airworthiness Directives (AD), etc. Thisreport satisfies the deliverable requirement for CLIN
0001b.

The data collected in this report will be used in subsequent tasks within this project, including

to generate a representative load spectrum for the fatigue testing conducted at the FASTER
facility in Task 8, aswell asthe pre-test prediction analysis.

to generate a representative load spectrum for the crack back-tracking analysis towards an Initia
Damage Scenario in Task 10
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The candidate aircraft for thiswork is Boeing 727-232 line number 1000, registration number

N474DA. This specific aircraft was chosen because its 59,497 accumulated cycles are very closeto
the 727 Design Service Goal of 60,000 cycles. In addition, N474DA retired before the lap joint
cracking that is the subject of Boeing Service Bulletin 727-53A0222 and AD 99-04-22 was
discovered in service. Therefore, although N474DA iswell beyond the 35,000 cycle threshold in
727-53A0222 for NDT inspections, no lap joint NDT inspections or repairs were accomplished

during service.

Airframe
Manufacturer

Model

Serial Number

Line Number
Variable Number
Basic Number
Certificate Issue Date

Retirement
Retirement Date
Age

Cycles

Hours

Table 1; Candidate Aircraft

Boeing
727-232
20751
1000
Q0425
QA081
012174

10/29/1998
24 years
59,497
66,434
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Section 2.2 Eligibility
The Statement of Work lists four requirements of the candidate aircraft:

1) Federal Aviation Regulation (FAR) Part 25 certified aircraft near its DSG. The 727-232 was
certified to CAR 4b, Amendments 4b-1 through 4b-11, aswell as FAR Amendment 25-15. TCDS
approval was granted dated November 29, 1967 (Ref.[1]). CAR 4b are the Civil Air Regulations for
transport category aircraft that were replaced by FAR Part 25 as part of recodification program
effective February 1, 1965. The design service goal of the 727 is 60,000 cycles (Ref.[2]).

2) Theaircraft must hold up to 115 passengers. 727-232's were certified to carry a maximum of
170 passengers (Ref.[1]).

3) Theaircraft must be representative of revenue-service passenger aircraft currently in the
domestic fleet of FAR 121 aircraft with at least 700 currently in service. Asof Sept. 2002, there are
1347 active 727 s in the worldwide fleet, including 775 727-200’'s. The 727-200 remains common
with FAR 121 carriers; there are 85 with Delta Air Lines, 29 with Northwest Airlines, 51 with
United Airlines, 28 with American Airlines, and 16 with American Trans Air (Ref.[3]).

4) The aircraft must have a well-documented and accessible service history. A/C N474DA wasin
Delta service from delivery until retirement, and all service records are available. The service and

usage history of this aircraft are documented in the remaining chapters of this report.

Therefore, N474DA meets the requirements listed in SOW Task 4.

PROPRIETARY DATA - RESTRICTED DISTRIBUTION - CONTROLLED BY TERMS OF FAA AGREEMENT



ENGINEERING DEPARTMENT

SHEET 9 NO. 4-086382-20
TOTAL 24

ISSUE DATE 1/30/03

CHAPTER 3. SERVICE HISTORY

Section 3.1 Operating Limits

The operating limitsin Table 2 were applicable to N474DA during service. The mainline limits
were applicable until N474DA was modified for Delta Shuttle service in 1993.

Table 2: 727-232 Operating Limits

Maximum Weights Mainline Shuttle

Taxi 185,200 Ibs 166,600 Ibs
Take-Off 184,200 Ibs 165,600 Ibs
Landing, 30° flaps 154,500 Ibs 154,500 Ibs
Landing, 40° flaps 142,500 Ibs Not authorized w/hush kit
Zero Fuel Weight 138,000 Ibs 138,000 Ibs
Operating Empty Weight 104,000 lbs 104,000 lbs
Fuel 54,200 Ibs 54,200 Ibs
Cargo 19,000 lbs 19,000 lbs
Passengers 27,600 lbs 29,000 Ibs
Fuel, Passengers, and Cargo 81,200 Ibs 62,600 Ibs
Applicable to N474DA Jan 1974 - July 1993 Aug 1993 - Oct 1998

Definitions and Discussion

Mainline - Delta’ s core operating network of air transportation for passengers and freight. Delta's
Mainline operates as a hub and spoke system, with hubs at Atlanta, Cincinnati, Dallas/Ft. Worth, and
Salt Lake City.

Delta Shuttle - a specialized, high-frequency network that focuses on business travel in the busy
Northeast corridor between New Y ork's LaGuardia Airport (LGA), Boston's Logan Airport (BOS),
and Washington DC's Reagan National airport (DCA). The Shuttle fleet uses dedicated aircraft that
are specifically modified for their Shuttlerole. All STC'slisted in Table 6 with install dates of
07/05/93 are modifications to N474DA for Shuttle service entry.

Maximum Taxi Weight - the maximum weight authorized for ground maneuvers, taken from
Ref.[7].
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Maximum Take-Off Weight - the maximum weight authorized for take-off brake release, taken from
Ref.[7]. Thisexcludesfuel used during preflight taxi and run-up. The lightweight hush-kitted 727-
232’ s achieve their noise reduction targets during take-off in part through a reduced allowable take-
off thrust, which requires areduced MTOW. See Section 3.4 for adiscussion of the lightweight
hushkit.

Maximum Landing Weight - the maximum weight authorized for flight or landing at the indicated
flap setting, taken from Ref.[7]. The lightweight hush-kitted 727-232’ s achieve their noise reduction
targets during landing by avoiding 40° flap deflections.

Zero Fuel Weight - Maximum airplane weight (typically Maximum Taxi Weight) less usable fuel,

engine injection fluid, and any other propulsion agents. Data is taken from Ref.[7].

Operating Empty Weight - Weight of the unloaded, operational aircraft. OEW includes weight of
the structure, powerplants, systems, furnishings and unusable fuel. OEW also includes personnel,
equipment and supplies for full operation. OEW does not include usable fuel, passengers, cargo, or

extra crew members. Datais taken from Ref.[7].

Fuel - The 737-232 carries 8,090 gallons of fuel in threetanks. 1,780 gallons (11,926 Ibs) can be
carried in each of the two main wing tanks, while the remaining 4,530 gallons (30,351 Ibs) is carried

in the center wing tank. Datais taken from Ref.[4].

Cargo - Thetotal allowed cargo in bins 1 through 4, taken from the Weight and Balance Section
Ref.[4].

Passenger - For winter, domestic passenger |oads are calculated at 185 Ibs per passenger, including
carry-on luggage. (note that summer loads are 180 Ibs per passenger, Caribbean loads are 169 |bs per
passenger). The current 727-200 domestic mainline interior configuration is 12 First Class, 137
Coach. The 727 shuttle aircraft were configured as 157 Coach by STC STO0062AT. Dataistaken
from the Weight and Balance Section of Ref.[4].

Fuel, Passengers, and Cargo - the total allowable for payload and fuel, calculated as the Maximum
Taxi Weight minus the Operating Empty Weight. Note that this total is significantly lower than the

sum of fuel, passengers, and cargo capacities.
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Section 3.2 Utilization

Table3: Typical 727-232 Flight Legs

Mainline Shuttle
Average Stage Length 600 nm 200 nm
Average In-Flight Hours 1.4 hrs 0.7 hrs
Typical Cruise Altitude 33,000 ft 24,000 ft
Timeto Climb 16 min 12 min
Time to Descend 21 min 18 min
Typical Timein Cruise 47 min 12 min
Typical Cabin Pressure 8.5 ps 8.5 ps
Differentia
Typical Passenger Load Factor 57% 67%
Typical Cargo Load Factor 6% 6%
Typical Fuel Carried 38,000 Ibs 28,000 lbs
Average Cycles/Day 6.0 5.2
Average Hours/Day 8.3 3.7
Applicable to N474DA Jan 1974 - July 1993 Aug 1993 - Oct 1998

Definitions and Discussion

Stage L ength - the distance flown between take-off and landing. This distance can be appreciably
longer than the ground distance between departure and arrival airports, since it includes the
additional distance flown for airway navigation, ATC vectoring, noise abatement, etc. Datain this
column is averaged from Ref.[5]. Average stage length data specific to Delta’'s 727-200' sis only
available for 1997 forward. The operational range for a 727-200 is typically limited to 800 nm-
1,500 nm (depending on payload), including required reserves (Ref.[6]), and the typical scheduled
stage length is between 150 nm and 1,200 nm. So, 600 nm is avalid estimate of average mainline
stage length for the entire period 1974 - 1998. The shuttle stage length is simpler, since there are
only two Shuttle routes; DCA to LGA is 214 nm, and LGA to BOSis 185 nm.

In-Flight Hours - the flight time between take-off and landing, averaged from datain Ref.[5]. This

number does not include taxi time before take-off and after landing.

Cruise Altitude - the dtitude flown during the cruise segment, expressed as feet above Mean Sea
Level. Cruise altitude is chosen based on datain Cruise Section of Ref.[7]. For long-range cruise,
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727-200 optimal performance for gross weights 155,000 Ibs - 165,000 Ibs occurs for at 33,000 MSL
However, the costs incurred in time and fuel to climb to cruise altitude outweigh the benefit of
optimal cruise performance for 727-200 flights less than 400 nm. For a 200 nm flight, the ideal
cruise altitude for overall time and fuel burn is less than 25,000 MSL (Ref.[7], Diversion Planning
Chart).

Time-to-Climb - the time to reach a designated cruise altitude from take-off, taken from the Climb
Time, Fuel, and Distance Tablesin Ref. [7]. The datain Table 3 assumes Take-Off Gross Weight of
160,000 Ibs, on an I SA standard day. Climb data assumes a standard speed schedule of 250 KIAS to
10,000 ft MSL, then 330 KIAS until the cruise Mach number is reached, then continued climb at

cruise Mach number until cruise atitude.

Time-to-Descend - the time to reach sealevel from cruise altitude, taken from the Descent Planning
Tablesin Ref.[7]. Decent datais based on a 3:1 decent profile, and assumes a standard speed
schedule that slows from cruise Mach to 300 KIAS for the first 4,000 ft of descent, maintains 300
KIASto 12,000 ft MSL, then maintains 250 KIAS to approach.

Time-in-Cruise - the length of the cruise flight phase, calculated as In-Flight Hours minus Time-to-

Climb and Time-to-Descend.

Cabin Pressure Differential - The difference between the external ambient pressure at cruise atitude
and internal pressure in the fuselage cabin (i.e., AP). The cabin pressure differential is electronically
controlled by the pressurization control system. For typical 727 operation, this system is set to the
automatic operating mode. In automatic mode, the system accepts manual input of cruise and
landing altitude prior to take-off, and the system determines the lowest possible cabin altitude that
can be maintained (Ref.[8]). In automatic mode, the system provides a cabin pressure differential of
approximately 8.5 psi at cruise altitude. Therefore, flight to any altitude greater than 22,000 ft. (6.2

psi ISA) will result in a cabin pressure differential of 8.5 psi.

L oad Factor - the measure of payload in passengers and cargo per flight. Passenger Load Factor is
calculated as Revenue Seat Miles divided by Available Seat Miles. Cargo Load Factor is calculated
as Revenue Cargo Ton Miles divided by Available Cargo Ton Miles. Because the airline actively

adjusts flight capacity to match demand, system load factors are generally representative for any
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mainline aircraft type within the system. Historical load factor data are taken from Delta’s Annual
Reports (Ref.[9]) and plotted in Figure 1. The load factor datain Ref. 9 isfor al domestic flights,
with Mainline and Shuttle combined. Note that cargo ton load factor is consistently low in part

because cargo capacity can be limited by volume, rather than weight.

Typical Fuel - fuel carried at take-off is based on the fuel requirements for IFR flight (14 CFR

91.167), such that there is sufficient fuel on board to 1) fly to and land at the destination, then 2) fly
to and land at the most distant planned alternate airport, then, 3) fly for 45 minutes at normal cruise
consumption. The valuesin Table 3 are calculated from the Flight Planning and Diversion sections

of Ref.[7], assuming 20,000 |bs remaining upon arrival to the destination.

Average Cycles and Average Hours per Day - the utilization data inFigure 3 was calculated from the
raw data pointsin Figure 2 as Acycle/Aday and Ahours/Aday, respectively. Hours are Flight Hours,

and do not include taxi time before take-off and after landing.
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Figure 1: History of Delta Domestic Load Factor

PROPRIETARY DATA - RESTRICTED DISTRIBUTION - CONTROLLED BY TERMS OF FAA AGREEMENT



70,0001

60,000

50,000

40,000+

30,000+

ENGINEERING DEPARTMENT

SHEET 14 NO. 4-086382-20

TOTAL 24
ISSUE DATE 1/30/03
M X X
X X
X Hours X A -
O Cycles %%Xx( - Eﬂjﬂ'jm
S ol
2 g
X Iﬂiﬂ
X @ !
Aircraft Ddli
Jalrrlclr974 (Ng\/;;y X Retire to Victorville
Oct 1998 (66,412 hrs;
59,474 cycles)
X

Change from Mainline to Shuttle Routes
Shuttle Modifications and Lt Hushkit
July 1993 (59,181 hrs; 49,442 cycles)

Jan-74 Jan-76 Jan-78 Jan-80 Jan-82 Jan-84 Jan-86 Jan-88 Jan-90 Jan-92 Jan-94 Jan-96 Jan-98  Jan-00

9.0 T

8.0 T+

70 T

6.0 +

50 +

40 4

3.0 +

20 T

1.0 +

0.0

Date

Figure 2: N474DA Hour and Cycle History

X X x :
Avg 8.3 Hrs/day X Retireto Victorville

X Oct 1998 (66,412 hrs
Aircraft Delivery X 59,474 cycles)
Jan 1974 (New) :
X Hrs/Day Change from Mainline to Shuttle Routes Avg 3.7 Hrs/day
O Hrs/Cyc Shuttle Modifications and Lt Hushkit
July 1993 (59,181 hrs; 49,442 cycles) : oK L X \
e )e( ......................
X
X XX
X
Avg 1.4 hrs/cyc

-0 - OO - [ e

Jan-74

Jan-76 Jan-78 Jan-80 Jan-82 Jan-84 Jan-86 Jan-88 Jan-90 Jan-92 Jan-94 Jan-96 Jan-98 Jan-00

Date

Figure 3: N474DA Flight Time and Utilization History
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Section 3.3 Maintenance

The maintenance program is a collection of routinely scheduled checks and servicesto ensure
continued airworthiness. The baseline program for 727 maintenance was issued by Boeing in the
Maintenance Planning Data document (Ref.[10]). However, asa 14 CFR Part 121 Operator, Delta
has an FAA approved process to revise its aircraft maintenance programs to fit its unique needs and

Service experience.

OEM Routine Maintenance Recommendations

The parts of aaircraft maintenance program are defined in the MPD as:

Transit Check - The "Transit" check requires minor maintenance/servicing, and is intended to assure
continuous serviceability of atransiting aircraft. This check is planned for use at an enroute stop and
isbasically a"walk-around" inspection which requires a check of the aircraft interior and exterior for

obvious damage, leaks, proper operating equipment, security of attachment, required servicing, etc.

Preflight Check - The "Preflight" check, more comprehensive than the "Transit" check, isintended
for use at aroute terminus and includes all inspection items in the lesser "Transit" check. A
"Preflight" check should be performed before the first flight of the day, or when an aircraft remains

on the ground for four hours or more.

"A" Check - aprimary inspection and is intended to disclose the general condition of the aircraft.
The"A" check is donein conjunction with the above mentioned lesser maintenance inspections.
(Preflight and Transit checks). Theinitial MPD "A"- Check interval for new operatorsis 80 hours,
estimated at 25 man-hours to compl ete.

"B" Check - an intermediate check requiring an examination of an aircraft to determine its general
condition for assuring sustained airworthiness. This check includes selected operational checks and
requires the opening of specific access doors and panels. The "B" check also requires
accomplishment of all items contained inthe"A" check and "Preflight” check. Theinitial MPD "B"-

Check interval for new operators is 400 hours, estimated at 100 man-hours to complete.

"C" Check - requires a greater depth of inspection throughout the airplane to ensure continued
airworthiness. This task involves selected Operational/Functional Checks and requires removal of
access doors and panels, etc., to facilitate the inspection. Performance of the "C" Check also requires
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accomplishment of all itemsin the "Preflight”, "A" and "B" Checks. Theinitial MPD "C"-Check

interval for new operatorsis 1,600 hours, estimated at 900 man-hours to compl ete.

"D" Check - isno longer defined in the 727 MPD, but is defined in industry as a heavy check that
requires an extensive inspection throughout the airplane. This task contains alarge number of
internal structural inspections, and requires removal of seats, interior panels, lavatories, most access
panels, etc., to alow the inspection. Performance of the "D" Check also requires accomplishment of
al itemsin the "Preflight”, "A", “B” and "C" Checks. Theinitial MPD "D"-Check interval for new
operatorsis 16,000 hours, estimated at 8,300 man-hours to complete.

Corrosion Prevention and Control

In addition to the routine maintenance program, AD 90-25-03 requires 727 operators to incorporate
systematic Corrosion Prevention and Control Programs (CPCPs) into their maintenance procedures.
The effectiveness of the corrosion program is determined for agiven airplane by the “level” of
corrosion found on primary structure during repeat scheduled inspections. The objective of Delta's
CPCP isto establish the minimum requirements for the control of corrosion to Level 1 or better, and

to inhibit future corrosion damage or limit it to Level 1.
Level 1 Corrosion -

— Corrosion occurring between successive inspections that can be reworked/blended out within
allowable limits as defined by the manufacturer (SRM, Service Bulletin, etc.); or

— Corrosion damage that exceeds allowable limits, but can be attributed to an event not typical of

operator’ s usage of other airplanesin the same fleet (e.g., mercury spill); or

— Operator experience has demonstrated only light corrosion between each successive inspection,

but the latest inspection and cumulative blend-out now exceeds the allowable limits.

Level 2 Corrosion - Corrosion found during first or subsequent inspection(s) that requires asingle
rework/blend-out which exceeds allowable limits/requiring a repair/reinforcement or complete or

partial replacement of applicable structure.

Level 3 Corrosion - Corrosion found during first or subsequent inspection(s) which is determined to

be an urgent airworthiness concern requiring expeditious action;
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There are no specia reporting requirements for Level 1 corrosion findings. Documentation and
reporting of Level 2 and Level 3 findings are required to ensure that the CPCP program is effective
and current. Based on these reported findings, changes are made as needed to the CPCP basic task,

implementation age, or repeat interval.

A history of Level 2 CPCP findings to N474DA is contained in Appendix A. No Level 3 CPCP
findingsto N474DA have been reported. The CPCP findings listed are typical for a passenger 727-
200 near its Design Service Goal. None of these reports describe an event which would adversely

affect the fatigue testing or analysis planned for this project.

Delta Maintenance Task Packaging

Delta uses a phased maintenance program to take advantage of aircraft downtime for maintenance to
reduce overall time out of service. Phasing (or segmenting) is defined in Ref.[11] as the subdivision
of scheduled maintenance work packages, into combinations of smaller work packages, to be
accomplished at lesser inspection intervals, such that the total work is completed within the required
time-frame. For example, rather than asingle “C”-check every 1,600 hours, an operator can choose
to perform “%2 C”- checks with a smaller work scope every 800 hours. In addition, the required time-

frame for maintenance checks can be escalated based on service experience.

Delta s maintenance program has evolved over the service life of N474DA, but it istypically phased

as shown below.

Low-Order Checks - Includes the Transit, Layover and Service Checks, which collectively phase the

requirements of the MPD Transit, Pre-flight, “A” and “B” Checks.

L etter Check - Comparable to an MPD “¥2 C”-check. Accomplished every 7.5 months not to exceed
1650 cycles. Numbered A1, A2, B1, B2, C1... F2, where the numbering re-starts after an HMV.

Mid-Visit (MV) - Primarily consists of tasks from the CPCP Program. Currently accomplished at 30
months (+3 months) not to exceed 8,250 cycles. The MV replaces the Corrosion Visit (CV) present

in earlier maintenance packages.

Heavy Maintenance Visit (HMV) - Comparable to an MPD D-check. Currently accomplished at 90
month intervals not to exceed 16,500 cycles. The HMV replaces the Block check present in earlier

mai ntenance packages.
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N474DA was operated by Deltaduring its entire service life, and Table 4 lists the Heavy
Maintenance visit the aircraft had performed during its lifetime. Table 5 lists the Letter Checks
accomplished since the last HMV.

Block 1
Block 2
Block 3
Block 4
HMV

A-1
Cv1
A-2
B-1
MV1
B-2

Table 4: N474DA Heavy Maintenance Visits/Block Checks

Date
8/08/76
11/4/79
9/19/83
2/14/88
7/05/93

Hours
8,087.7
18,078.5
29,858.4
42,957.8
59,181

Cycles
N/A

N/A
N/A
37,767
49,442

Table5: N474DA Maintenance Visits Since Last HMV

Date
9/2/94
12/2/94
11/1/95

7/7/96
7/7/96
9/26/97

Hours
60,652.8
60,990
62,122.6
63,127.2
63,127.2
64,837

Cycles
51,489

51,962
53,569
54,966
54,966
57,319

Comparable to
“14 C”-Check

CPCP Visit
“12 C"-Check
“Y2 C"-Check

CPCP Visit
“Y2 C"-Check
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Section 3.4 Supplemental Type Certificates
Table 6: STC's Installed to N474DA
STCNo.  Subject DAL EONo. Rev. Ingtall Date
SA1303NM  Overhead Bins 04-47525-3 E 08/27/82
SA1305NM  Coat Closet 04-47392-3 E 08/28/82
SA1598S0 Aft Ventral Stairway Sidewall/Ceiling 04-42421-3 B 03/31/79
Panels
SA1598S0 Aft Ventral Stairway Sidewall/Celling 04-42421-3 F 09/20/81
Panels

SA3141INM  Floor Proximity Emergency Escape Path  04-53336-3 C 08/05/86
SA3141INM  Foor Proximity Emergency Escape Path  04-65547-3 A 07/05/93
SA3930NM  Windshear System 04-55767-3 D 12/11/91
SA3982NM  Windshear System 04-55767-3 C 07/08/96
SA4833NM  FedEx Lightweight Hushkit 04-65390-3 A 07/05/93
SAS5875NM  Driessen G1, G2, G4A Galley 04-65488-3 A 07/05/93
SA5875NM  Driessen G1, G2, G4A Galley 04-65662-3 B 07/05/93
SAS5875NM  Driessen G1, G2, G4A Galley 04-66324-3 C 07/05/93
SA5877NM  Weber Coffeemaker 04-66324-3 C 07/05/93
STO0062AT 157 Passenger Seating 04-65465-3 F 07/05/93
STO0062AT 157 Passenger Seating 04-66324-3 C 07/05/93
STO0151AT Aux Cart Stowage Module/Coat Room 04-66560-3 D 07/05/93
ST855S0 Bendix GPWS 04-38331-3 E 09/25/75

The STC'slisted are typical for a passenger 727-200 near its Design Service Goal. N474DA has not

been appreciably altered from the 727 Type Certificate, and the airframe configuration is

representative of the majority of the 727 passenger fleet. None of these alterations adversely affect

the fatigue testing or analysis planned for this project.

There are only two alterations with an appreciable effect to aircraft utilization. Thefirst isthe FedEx
Lightweight Hushkit installed in July 1993. The Stage 3 Lightweight hushkit was designed as alow-
cost method to comply with FAA Stage 3 and ICAO Chapter 3 noise standards. The FAA Stage 3

requirements were required for US operation prior to Jan 1. 2000. However, Logan airport (BOS)

locally required Stage 3 compliance earlier, so Delta 727’ s on the Shuttle routes had the lightweight
hushkit installed prior to Shuttle service.

Federal Express describes their hushkit as a noise reduction kit for installation on a bypass turbine

engine having a core engine, an outer casing and athrust reverser (Ref [12]). The kit comprises a
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mixer downstream of the core engine for mixing fan air of the engine with the exhaust gas from the
core engine to reduce the peak velocity of the exhaust gas; a structure for supporting and positioning
said mixer relative to the engine; a spacer for extending the length of the exhaust gas flow path
between said mixer and the thrust reverser to permit sufficient mixing of the fan air with the exhaust
gas prior to reaching the thrust reverser; and an acoustic tail pipe assembly configured to define an

outlet areafor the engine exhaust gas flow path.
The hushkit installation reduces aircraft noise in three ways.
* by mixing bypass fan air with the engine exhaust gas, as described above,

* by reducing the Engine Pressure Ratio (i.e., thrust) called out for normal take-off procedures
(Ref.[7]),

» by reducing the Flap Deflection setting called out for normal approach and landing procedures
(Ref.[7]),

The EPR reduction during take-off leads to areduction in allowable MTOW, hence the name
“lightweight” hushkit (see Section 3.1). The hushkit installation also adds ballast to the forward
pressure bulkhead to offset a changein CG location.

The second STC with an appreciable affect increases the passenger seating to 157 passengers, 8
passengers more than the standard configuration. Assuming 185 Ibs per passenger, this STC

represents a 1,480 |bs increase in payload capacity. The MTOW is not affected by this STC.

All STC swith aninstall date of 07/05/93 are modifications prior to Delta Shuttle service.
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Section 3.5 Service Discrepancy Reports

14 CFR 121.703 requires that each certificate holder report to the FAA the occurrence or detection of
each failure, malfunction, or defect concerning a variety of service discrepancies, including aircraft
structural damage that requires major repair. These reports are compiled by FAA section AFS620,
which isthe custodian of record for the Service Difficulty Reporting System (SDRS).

The Service Discrepancy Reports on file for N474DA areincluded in Appendix B. SDR’s
addressing structures removed for examination have been highlighted (i.e., S-26L and the FS 1183
bulkhead).

The SDR'’slisted are typical for a passenger 727-200 near its Design Service Goal. None of these
reports describe an event which would adversely affect the fatigue testing or analysis planned for this

project.

PROPRIETARY DATA - RESTRICTED DISTRIBUTION - CONTROLLED BY TERMS OF FAA AGREEMENT



ENGINEERING DEPARTMENT

SHEET 22 NO. 4-086382-20
TOTAL 24

ISSUE DATE 1/30/03

Section 3.6 Service Bulletins and Airworthiness Dir ectives

Service Bulletins
Service Bulletins (SB’ s) are issued by the original manufacturer of a product (aircraft, engine,

propeller or appliance) to address a condition that is likely to be inconvenient, uneconomical, or
unsafe. Compliance with Service Bulletinsis not mandatory, but SB’s that address unsafe conditions

are typically mandated by Airworthiness Directive.

A table of Boeing Service Bulletins effective for N474DA is contained in Appendix C. Service
Bulletins incorporated on any Delta 727’ swill have an EO number assigned, and Service Bulletins
accomplished to N474DA will have an accomplishment date.

Airworthiness Directives
Airworthiness Directives (ADs) are issued by the Federal Aviation Administration (FAA) to identify

and provide corrective action for a product (aircraft, engine, propeller or appliance) in which an
unsafe condition exists or islikely to exist. Per 14 CFR 39, no person may operate a product to
which an Airworthiness Directive applies except in accordance with the requirements of that

Airworthiness Directive.

Delta tracks and monitors compliance reporting of all time control ADs (i.e., with initial and/or
repetitive limits) inthe AirCraft Time Log (ACTL). The ACTL database records the time remaining
for these events, and has an audit trail for updating items and its own internal security. The ACTL is
real time, so after every flight completion those completed flight times are downloaded and the
compliance time remaining is adjusted. ACTL isfed data by its users and also sends data to other

systems as the central database for tracking, compliance and scheduling.

An ACTL report showing the compliance dates for all AD’s applicable to N474DA isshownin
Appendix D. AD’s applicableto any Delta 727 will have an EO number assigned, and AD’s
accomplished to N474DA will have an accomplishment date.

The SB and AD history istypical for a passenger 727-200 near its Design Service Goal. None of
these service actions adversely affect the fatigue testing or analysis planned for this project.
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Section 3.7: Engineering Repair Authorizations

Aircraft maintenance work, other than the normal replacement of original parts or materials, involves
specific instructions and authorization. For airframe damage which is not covered by an FAA
approved repair (i.e., SRM or SB), Delta Engineers issue an Engineering Repair/Authorization
(ER/A). The ER/A servesthe following purposes for atypical repair of airframe structure:

— alows Engineering to issue on-the-spot instructions necessary to immediately effect a specific
repair.

— provides Inspection with the information needed to inspect and accept the repair.

— provides Engineering with records of repair methods and weight control data.

A summary of all structural ER/A’s (ATA 53 - 57) issued specific to N474DA isincluded in
Appendix E. Repairsto the structure removed from N474DA are summarized in the first section,
including all repair figuresin the ER/A. Other repairsto fuselage, wings, and empennage follow in

the remaining sections.

Therepairslisted are typical for passenger 727-200 near its Design Service Goal. These repairs are
representative of typical operator maintenance practices using general guidelines published n the
OEM SRM. None of these repairs adversely affect the fatigue testing and analysis planned for this

project.

These repairs to the removed structure provide an opportunity for future work addressing damage
tolerance effects on areas beyond the fuselage pressure boundary. Damage Tolerance analysis of
such repairs is not addressed by the current rule for Repair Assessment For Pressurized Fuselages
(14 CFR 121.370), but are being addressed by the new Aging Airplane Safety Act final rule (14 CFR
121.368 and 121.370(a) )
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DATE [NRC| TASK NO. DAMAGED PART FROM TO FROM TO ZONE TASK DESCRIPTION
STATION | STATION [STRINGER| STRINGER

7/9/1993 | 1111 C53-111-01 1010 STR 29L 28L 15 |INTERIOR STRUCTURE OF FUSELAGE LOWER LOBE FWD OF
7/9/1993 | 1103 C53-111-01 FRAME 1166 STR 27R 29R 15 THE BILGE (BS 178-480 BELOW S-17) & AREA ABOVE THE BILGE
7/9/1993 | 1105 C53-111-01 INTERCOASTAL 1070 1090 15 (BS 480-740 & BS 950-1183 FROM S-17 TO S-26) INCLUDING SKIN
7/9/1993 | 1107 C53-111-01 INTERCOASTAL 15 |PANELS, SPLICES, JOINTS & CUTOUTS, FRAMES, STRINGERS,
7/7/1993 | 314 (C53-111-01 FIXED FLOOR PANELS SHEAR TIES, BS 178, 740, FRONT SPAR, 950 & 1183 BULKHEADS,
7/7/1993 | 575 (C53-111-01 LONGERON / STRINGER NOSE LANDING GEAR WHEEL WELL STRUCTURE, MAIN DECK
7/9/1993 | 1102, (C53-111-01 LONGERON / STRINGER FLOOR STRUCTURE AND DOOR INTERIORS (EXCEPT CARGO
7/9/1993 | 1104 C53-111-01 WEB DOORS) DETAIL VISUA